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Electrical connector and connecting element. 



A contact element formed in one piece comprises 
a pair of sinuous springs (28) extending from opposite 
ends of a side of a channel shaped central section (12) 
from the other side of which extensions (24) define a 
centrally supported beam spring (20) having ends (22) 
engageable with contact portions (38) at ends of the 
springs (28). In use a connector is formed by a slab-like 
block of insulating material formed with ceils opening to 
opposite faces and each containing a contact element 
(10). The beam spring (20) of each element engages a 
cell wall to flex ends (22) against the contacts (38). Con- 
tacts (38) of the sinuous springs project outwardly of the 
biock to engage contacts of substrates between which 
the connector Is sandwiched. 
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Electrical Connector and connecting element 

This invention relates to electrical connectors 
and to connecting elements for use in such connectors, and 
is particularly concerned_with connectors of the kind used 
for interconnecting electrical contacts on spaced 
substrates or printed circuit devices. Such connectors 
generally comprise a slab like body of insulating material 
containing a closely spaced, grid array of contacts 
extending between opposite faces of the body to present 
contact points at the opposite faces where portions of the 
contacts are exposed. 

Recent advances in micro-circuit technology have 
led to the requirement that connectors of this kind have 
contacts at very small spacing and that the contacts be 
extremely small. Difficulty is present in providing such 
a connector in which the contacts can generate and 
maintain adequate contact force with acceptably low 
values for resistance, inductance and capacitance. 

A contact element according to the present 
invention is stamped and formed in one piece from sheet 
metal and has a central section of generally channel 
shape, one side of the channel having strip- like 
extensions bent to extend in sinuous spring form length- 
wise and from opposite ends of the channel, free ends of 
the sinuous spring portion defining contact portions, and 
the other side of the channel being extended at opposite 
ends to define a resilient spring beam extending at its 
free ends to respective contact portion. 

The invention also includes a connector comprising 
a slab-like insulating housing formed with a plurality of 
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cells opening between opposite faces of the housing, each 
cell containing a contact element according to the 
invention, contact portions of each contact element 
projecting from opposite sides of the housing and the 
5 resilient spring beam engaging a side of the cell to flex 
ends of the spring beam against respective contact portions 
of the element. 

The invention will now be described, by way of 
example, with reference to the accompanying partly 
10 diagrammatic drawings, in which 

Figure 1 is a side elevation of a connecting 
element according to the invention; 

Figure 2 is a plan view of the element of 
Figure 1, and, 

15 Figure 3 is a fragmentary perspective view, partly 

in section of a connector assembly according to the 
invention . 

The connecting element 10 of Figures 1 and 2 is 
stamped and formed in one piece from sheet metal in strip 
20 form, and a suitable material is Beryllium copper. The 
element has a stable centre section 12 from which strip- 
like sinuous portions 28 extend on opposite sides in 

» 

symmetrical manner in the sense that the upper portion 28 
is the mirror image of the lower portion 28. A strap 

25 portion 14 extends perpendicularly from a rear side, as 
seen in Figure 1, and upper side as seen in Figure 2 of 
the centre section 12, beyond the width of the section 23, 
and is then bent perpendicularly at 18 to extend in spaced 
parallel relation with respect to the centre section 12. 

30 A dimple 16 is formed centrally of the strap portion to 

project outwardly of the element, i.e. upwardly as seen in 
Figure 2. 

The bent portion of the strap 14 is extended 
upwardly and downwardly as seen in Figure 1 to define a 
35 strip- like spring beam 20 of width, as seen in Figure 2, 
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stabs tanti ally equal to the width of the strip-like sinuous 
portion 28, but of lesser length, as seen in Figure 1, 
terminating at its ends 22, short of upper and lower 
extremities of the sinuous portions 28. The beam 20 is 
5 centrally supported at the strap portion 14 and has upper 
and lower spring sections 24, each of which extends 
initially in straight, coplanar relation away from the 
central support and is then convexly curved at 26, in a 
sense facing away from the respective sinuous portions 28, 

10 with the free end 22 lying substantially in the plane of 
the centrally supported portion. 

The sinuous portions 28 each comprise double- S 
shaped sections terminating in contact portions 30 at the 
free end bent back in generally square box- like fashion, 

15 as seen in Figure 1, to define three contact sides, 32, 

34 and 36, with the free end of the sinuous portion being 
disposed on a side of the box remote from the associated 
spring section 24, and turned inwardly in arcuate fashion. 
Each of the sides 32, 34 and 36 is provided generally 

20 centrally with a dimple 38 projecting outwardly of the 
box-like form and that on the side 32 facing the end 22 
of the associated spring arm 24 from which it is spaced by 
a small distance. 

The assembly of Figure 3 comprises a flat slab- 

25 like housing 40 of insulating material formed with rows of 
cells 42, each cell being of generally rectangular section 
and extending perpendicularly between opposite faces of 
the housing between open ends. A wall of each cell is 
formed with an aperture 50 of generally oval form, 

30 elongate longitudinally of the cell and adapted to 

register with the strap dimple 16 of a contact element in 
the cell 42. Each cell is adapted to receive a contact 
element 10 and is so dimensioned relative to the contact 
element 10 that the beam 20 is .deflected to engage its 

35 free ends 22 with the contact dimples 32, with the peak 26 
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of the convex spring portions abutting the cell wall on 
one side, and on the opposite side the dimples 38 being 
urged against the opposite cell wall. The strap dimple 16 
engages in the cell wall aperture 50 to allow for limited 
5 relative movement of the contact element 10 in the cell 42. 
The contact sections 30 project externally of the housing 
40 to expose the contact dimples 38 at opposite sides. 

Adjacent rows of cells 42 are staggered so that 
contact dimples 38 of alternate rows are offset from those 

10 of intermediate rows by half the cell spacing in a row. 
This arrangement is adapted for the interconnection of 
circuit pads 44 arranged in similar staggered array on 
upper and lower circuit laminae 48 and 46. In use the 
connector is sandwiched between the laminae with contact 

15 pads 44 in registration with respective contact dimples 38. 
The sinuous spring portions 28 are flexed by compression 
between the laminae to generate contact pressure, and the 
contact dimples 38 are worked against the spring end 
portions 22 by relative sliding. 

20 The spring 20 serves to provide a shorter 

electrical path than that of the sinuous spring portions 28 
whereas the portions 28 define compliant spring portions 
adapted to deal with board irregularities without risk of 
overstress. Flexure of the spring 20 resists relaxation of 

25 the contact 22.38. 
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Claims:- 

1. A contact element stamped and formed in one 
piece from sheet metal characterised a central section 
12, 14 of generally channel shape, one side of the 

5 channel having strip- like extensions 28 bent to extend in 
sinuous spring form lengthwise and from opposite ends of 
the channel , free ends of the sinuous spring portions 
defining contact portions 30, and the other side of the 
channel 12, 14 being extended at opposite ends to define a 
10 resilient spring beam 20 extending at its free ends 22 to 
respective contact portions 30. 

2, A contact element as claimed in claim 1., 
characterised in that the free end 30 of each sinuous 
spring portion 28 is folded in generally square box-like 

\ 15 form to define three sides 32, 34, 36. 

3". A contact element as claimed in claim 2., 
characterised in that each of the three sides 32, 34, 36 
of the box- like contact portion 30 is formed with an 
:i outwardly projecting dimple 38, and the dimple 38 on the 

20 side adjacent the spring beam 20 is arranged to engage an 
end 22 of the beam 20 on flexure of the spring beam 20. 

4. A contact element as claimed in claim 1», 
characterised in that portions 26 of the spring beam 20 on 
i; opposite sides of the central section 12, 14 are curved 

25 convexly away from the adjacent sinuous spring portion 28. 

5* A contact as claimed in claim 1., char acterised 
in that each of the sinuous spring portions 2 8 is formed 
as a double-S-shaped spring. 

6. An electrical connector comprising a slab-like 
30 insulating housing formed with a plurality of cells 

opening at opposite sides of the housing, characterised by 
x each cell containing a contact element as claimed in 

claim 1., contact portions 30, 38 of the element 10 
projecting from opposite sides of the housing 40, and the 
35 resilient spring beam 20 engaging a side of the cell 42 to 
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flex ends 22 of the spring beam 20 against respective 
contact portions 30 of the element 10. 

7. A connector as claimed in claim 6. f 
characterised in that portions 26 of the spring beam 20 
of each contact element 10 on opposite sides of the centre I 
section 12 , 14 are curved convexly away from the adjacent 
sinuous spring portion 28. 
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